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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a printed coil excellent in voltage 
resistance by forming a dummy pattern on the face excluding the section 
where a coil pattern with a specified thickness is made out of the 
surface of a board, and specifying the ratio of the total area of a coil 
pattern and a dummy pattern to the board area of the pattern formation 
face. 

SOLUTION: Coil patterns 2 and 2 about 90-150^ m in thickness made on the 
surfaces of two or more sheets of boards 1 and 1 are stacked face to 
face with a prepreg between, and then they are heated and pressed, and 
an interboard insulating layer about 40-80 fi m in thickness is made 



between the opposed coil patterns 2 and 2 about 90-150^ m in thickness, 
and the boards 1 and 1 are bonded to make a multiboard. At this time, a 
dummy pattern 5 is made on the face excluding the section of the coil 
pattern 2 about 90-150^ m in thickness of the board, and the ratio of 
the total area of the coil pattern 2 and the dummy pattern 5 to the area 
of the board 1 at the face of the coil pattern 2 is made about 80-950%. 
Hereby, a printed wiring board excellent in voltage resistance can be 
obtained. 

LEGAL STATUS 

[Date of request for examination] 11.09.2001 

[Date of sending the examiner' s 09. 03. 2004 
decision of rejection] 

[Kind of final disposal of 
application other than the 
examiner' s decision of rejection or 
application converted registration] 

[Date of final disposal for 
application] 

[Patent number] 

[Date of registration] 

[Number of appeal against 
examiner' s decision of rejection] 

[Date of requesting appeal against 
examiner' s decision of rejection] 

[Date of extinction of right] 

* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 



[Claim (s)] 

[Claim 1] Two or more substrates of an organic system which formed the 



coil pattern with a thickness of 90-150 micrometers in the front face at 
least two of them, After carrying out the laminating of a substrate and 
the prepreg so that a coil pattern with a thickness of 90-150 
micrometers which formed thermosetting resin in the substrate front face 
using the prepreg which sank into glass fabrics may face each other on 
both sides of prepreg in between, In the manufacture approach of the 
multilayer board for printed coils which forms the insulating layer with 
a thickness of 40-80 micrometers between substrates, and a substrate 
pastes up, and is manufactured while a coil pattern with a thickness of 
90-150 micrometers faces each other by carrying out heating 
pressurization The substrate in which the coil pattern with a thickness 
of 90-150 micrometers which forms the insulating layer with a thickness 
of 40-80 micrometers between substrates, and is pasted up was formed on 
the front face, A dummy pattern is formed in the front face except the 
part which formed the coil pattern among the front faces in which the 
coil pattern with a thickness of 90-150 micrometers was formed. The 
manufacture approach of the multilayer board for printed coils 
characterized by making into 80 - 95% the ratio of the sum total area of 
the coil pattern to the area of the substrate of the field in which the 
coil pattern was formed, and a dummy pattern. 

[Claim 2] The manufacture approach of the multilayer board for printed 
coils according to claim 1 that the front face of the substrate except a 
coil pattern and a dummy pattern is characterized by forming a dummy 
pattern so that it may be connected with the end face of the substrate 
among the front faces in which the coil pattern with a thickness of 90- 
150 micrometers of the substrate in which the coil pattern with a 
thickness of 90-150 micrometers which forms the insulating layer with a 
thickness of 40-80 micrometers between substrates, and is pasted up was 
formed on the front face was formed. 

[Claim 3] That area 1-25 square mm has the circular configuration of a 
dummy pattern, and/or the manufacture approach of the multilayer board 
for printed coils according to claim 1 or 2 characterized by a square 
shape being the configuration by which two or more formation was carried 
out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture 
approach of the multilayer board used for manufacture of a printed coil. 
[0002] 

[Description of the Prior Art] The printed coil manufactured using the 
manufacture approach of a printed wired board as the object for 
transformer coils, an object for choke coils, etc. is used. Since thin- 
shape-izing is possible or the thing of uniform quality is easy to be 
obtained as compared with the coil which carried out the coil of the 
conventional enameled wire etc. , and manufactured it, this printed coil 
is being used for a large application. 

[0003] It is manufactured by the approach using the multilayer board 
which has a coil pattern which is indicated by JP, 58-155711, A and JP, 60- 
245208, A, for example in a inner layer as the manufacture approach of 
this printed coil. 

[0004] As this approach, the metallic foil of organic system substrate 
front faces, such as for example, a metallic foil flare laminate, is 
etched. Two or more substrates which formed the coil pattern of the 
curled form which was crooked or curved as shown in drawing 5 , and 
formed this coil pattern, After arranging a substrate so that the coil 
pattern which formed thermosetting resin, such as an epoxy resin, in the 
substrate front face using the prepreg which sank in may face base 
materials, such as glass fabrics, between the substrate After carrying 
out a laminating on both sides of prepreg and allotting and carrying out 
the laminating of the above-mentioned prepreg or the metallic foil to 
one side or the both sides of the laminated material if needed, by 
carrying out heating pressurization, an insulating layer is formed 
between coil patterns etc. and a multilayer board is manufactured. 
Subsequently, after making the hole penetrated to this multilayer board, 
it plates the front face of that multilayer board, and inside a hole, a 
metallic film is formed, between circuits etc. is connected with a 
desired coil pattern, and, subsequently the printed coil is manufactured 



by the approach of, making the hole which inserts a magnetic core or 
forming a solder resist layer if needed. [ the approach ] [ forming a 
coil pattern also on the surface of a multilayer board ] Moreover, when 
the magnitude of a coil pattern is small, in order to raise productivity, 
the approach of manufacturing a multilayer board using the substrate in 
which two or more coil patterns were formed on the substrate front face 
as shown in drawing 6 , and cutting for every coil pattern finally and 
manufacturing is also performed. 

[0005] The printed coil which enlarged current capacity which thickens 
thickness of the metallic foil which forms a coil pattern, and passes it, 
and the printed coil which raised conversion efficiency by making 
thickness of the insulating layer between substrates thin, and 
shortening distance by the side of a primary winding and a secondary 
winding are demanded with advanced features of electronic equipment in 
recent years etc. 

[0006] However, the thickness of the metallic foil which forms such a 
coil pattern was thick, withstand voltage may fall between the coil 
patterns of the both sides of an insulating layer with thin thickness, 
and the printed coil using a multilayer board with the thin thickness of 
the insulating layer between substrates had the problem that electric 
dependability was low. Therefore, even if the thickness of the metallic 
foil which forms a coil pattern is thick and is the case that the 
thickness of the insulating layer between substrates is thin, the 
manufacture approach of the multilayer board for printed coils that the 
printed coil excellent in withstand voltage is obtained is searched for. 
[0007] 

[Problem(s) to be Solved by the Invention] The place which accomplished 
this invention in order to improve the above-mentioned trouble, and is 
made into the purpose Two or more substrates of an organic system which 
formed the coil pattern with a thickness of 90-150 micrometers in the 
front face at least two of them, After carrying out the laminating of a 
substrate and the prepreg so that a coil pattern with a thickness of 90- 
150 micrometers which formed thermosetting resin in the substrate front 
face using the prepreg which sank into glass fabrics may face each other 
on both sides of prepreg in between, It is the manufacture approach of 
the multilayer board for printed coils which forms the insulating layer 
with a thickness of 40-80 micrometers between substrates between coil 
patterns with a thickness of 90-150 micrometers which faces each other 
by carrying out heating pressurization, and a substrate pastes up, and 
is manufactured. It is in offering the manufacture approach of the 
multilayer board for printed coils that the printed coil excellent in 



withstand voltage is obtained. 
[0008] 

[Means for Solving the Problem] In order to solve said technical problem, 
as a result of repeating examination, artificers found out that the 
ratio of the sum total area of the coil pattern to the area of the 
substrate in which the coil pattern with a thickness of 90-150 
micrometers was formed on the front face, and other patterns was one of 
the causes by which withstand voltage deteriorates, and solved the 
technical problem. 

[0009] The manufacture approach of the multilayer board for printed 
coils concerning claim 1 of this invention Two or more substrates of an 
organic system which formed the coil pattern with a thickness of 90-150 
micrometers in the front face at least two of them, After carrying out 
the laminating of a substrate and the prepreg so that a coil pattern 
with a thickness of 90-150 micrometers which formed thermosetting resin 
in the substrate front face using the prepreg which sank into glass 
fabrics may face each other on both sides of prepreg in between, In the 
manufacture approach of the multilayer board for printed coils which 
forms the insulating layer with a thickness of 40-80 micrometers between 
substrates, and a substrate pastes up, and is manufactured while a coil 
pattern with a thickness of 90-150 micrometers faces each other by 
carrying out heating pressurization The substrate in which the coil 
pattern with a thickness of 90-150 micrometers which forms the 
insulating layer with a thickness of 40-80 micrometers between 
substrates, and is pasted up was formed on the front face, A dummy 
pattern is formed in the front face except the part which formed the 
coil pattern among the front faces in which the coil pattern with a 
thickness of 90-150 micrometers was formed. It is characterized by 
making into 80 - 95% the ratio of the sum total area of the coil pattern 
to the area of the substrate of the field in which the coil pattern was 
formed, and a dummy pattern. 

[0010] The manufacture approach of the multilayer board for printed 
coils concerning claim 2 of this invention In the manufacture approach 
of the multilayer board for printed coils according to claim 1, form the 
insulating layer with a thickness of 40-80 micrometers between 
substrates, and paste up. The inside of the front face in which the coil 
pattern with a thickness of 90-150 micrometers of the substrate in which 
the coil pattern with a thickness of 90-150 micrometers was formed on 
the front face was formed, The front face of the substrate except a coil 
pattern and a dummy pattern is characterized by forming a dummy pattern 
so that it may be connected with the end face of the substrate. 



[0011] In the manufacture approach of the multilayer board for printed 
coils according to claim 1 or 2, as for the manufacture approach of the 
multilayer board for printed coils concerning claim 3 of this invention, 
the configuration of a dummy pattern is characterized by circular and/or 
the thing [ a square shape / the configuration by which two or more 
formation was carried out ] of mm square [ of area / 1-25 ]. 
[0012] 

[Embodiment of the Invention] The manufacture approach of the multilayer 
board for printed coils concerning this invention is explained based on 
a drawing. It is a sectional view [ explain the process of the gestalt 
of the 1 operation of the manufacture approach of the multilayer board 
for printed coils / that be drawing / explain the gestalt of other 
operations further / of the configuration of a coil / that be drawing / 
explain the gestalt of the operation of everything but the configuration 
of a coil / that drawing 1 be drawing / explain the gestalt of 1 of the 
configuration of a coil / start this invention / pattern and a dummy 
pattern operation / , and drawing 2 start this invention / pattern , and 
dummy pattern / , and drawing 3 start this invention / pattern , and 
dummy pattern , and drawing 4 start this invention ] . 
[0013] The manufacture approach of the multilayer board for printed 
coils of this invention To at least two of them, as two or more 
substrates of an organic system in which the conductor pattern with a 
thickness of 90-150 micrometers was formed on the front face, and 
thermosetting resin are shown in drawing 4 (a) using the prepreg which 
sank into glass fabrics After carrying out the laminating of substrates 
1 and 1 and the prepreg 3 so that a substrate 1 and the coil patterns 2 
and 2 with a thickness of 90-150 micrometers formed in one front face 
may face each other on both sides of prepreg 3 in between, by carrying 
out heating pressurization As shown in drawing 4 (b), while the coil 
patterns 2 and 2 with a thickness of 90-150 micrometers face each other, 
the insulating layer 4 with a thickness of 40-80 micrometers between 
substrates is formed, substrates 1 and 1 paste up, and a multilayer 
board is manufactured. 

[0014] The substrate in which the coil pattern 2 with a thickness of 90- 
150 micrometers which forms the insulating layer 4 with a thickness 
[ this ] of 40-80 micrometers between substrates, and is pasted up was 
formed on the front face The inside of the front face which formed the 
coil pattern 2 with a thickness of 90-150 micrometers of a substrate 1 
as shown in drawing 1 , It is important to make into 80 - 95% the ratio 
of the sum total area of the coil pattern 2 to the area of the substrate 
1 of the field which formed the dummy pattern 5 in the front face except 



the part in which the coil pattern 2 was formed, and formed the coil 
pattern 2, and the dummy pattern 5. When the ratio of sum total area is 
less than 80%, since withstand voltage may fall, it becomes a problem, 
and if it is going to form the dummy pattern 5 so that 95% may be 
exceeded, the coil pattern 2 and the dummy pattern 5 may contact, and an 
electrical property may fall. 

[0015] Although it does not limit especially as a configuration of the 
dummy pattern 5, in addition, by closing a perimeter with the coil 
pattern 2 or the dummy pattern 5 The part of the front face 6 of the 
substrate except the coil pattern 2 and the dummy pattern 5 is isolated, 
and when carrying out heating pressurization and the resin made from 
heat curing of prepreg flows toward an edge from the center section of a 
substrate 1 The inside of the front face which formed the coil pattern 
of a substrate 1 as shown in drawing 2 so that air bubbles might not 
remain into the isolated part, A moldability excels and is desirable, 
when the front face 6 of the substrate except the coil pattern 2 and the 
dummy pattern 5 forms the dummy pattern 5 so that it may be connected 
with the end face 7 of the substrate 1. In addition, the front face 6 of 
the substrate here excluding [ "the front face 6 of the substrate except 
the coil pattern 2 and the dummy pattern 5 is connected with the end 
face 7 of the substrate 1" ] the coil pattern 2 and the dummy pattern 5 
means that the perimeter is closed neither with the coil pattern 2 nor 
the dummy pattern 5. Moreover, as shown in drawing 3 , that mm is 
[ square / 1-25 / of area ] circular, or when arranging two or more 
patterns of square shapes, such as a triangle and a square, and forming 
them, on substrate 1 front face, the coil pattern 2 and the dummy 
pattern 5 can be mostly arranged to homogeneity, and it excels and is 
desirable [ especially withstand voltage ]. 

[0016] In addition, at least two of the substrates 1 of an organic 
system with which this invention formed the coil pattern 2 in the front 
face are limited when it is the substrate 1 in which the coil pattern 2 
with a thickness of 90-150 micrometers was formed on the front face. 
When the number of sheets of the substrate 1 in which the 90-150- 
micrometer coil pattern 2 was formed on the front face is less than two 
sheets, the electric capacity which becomes small and can pass the cross 
section of the coil pattern 2 falls, and if an electrical property falls, 
or width of face of the coil pattern 2 tends to be enlarged and it is 
going to satisfy electric capacity, the magnitude of a multilayer board 
will become large and will pose a problem in price. 

[0017] Moreover, it is limited, when forming the insulating layer with a 
thickness of 40-80 micrometers between substrates while heating 



pressurization is carried out and the coil pattern 2 with a thickness of 
90-150 micrometers faces each other, the case where withstand voltage 
may fall and 80 micrometers is exceeded when the thickness of the 
insulating layer between this substrate is less than 40 micrometers — 
electromagnetism — electrical properties, such as conversion efficiency, 
may fall 

[0018] As a substrate 1 of the organic system in which the coil pattern 
2 used for this invention was formed on the front face That what is 
necessary is just the plate of the organic system in which the coil 
pattern 2 was formed to one side or both sides For example, an epoxy 
resin system, a phenol resin system, a polyimide resin system, an 
unsaturated-polyester-resin system, The plate with which the metallic 
foil is stretched to one side or both sides of a sheet although the 
inorganic filler etc. was blended with thermosetting resin, such as a 
polyphenylene ether resin system, and these thermosetting resin, The 
cross of organic fiber, such as inorganic fibers, such as glass, 
polyester, a polyamide, and cotton, Paste up base materials, such as a 
paper, with the above-mentioned thermosetting resin etc. , and the plate 
with which the metallic foil is stretched to one side or both sides is 
used. Metal plating is performed on the front face of the thing which 
etched the metallic foil and formed the coil pattern 2, and the plate 
with which the metallic foil is not stretched, and the thing in which 
the coil pattern 2 was formed etc. is mentioned. In addition, as a metal 
which forms the coil pattern 2, copper is more desirable than electric 
dependability. In addition, this substrate 1 may have the hole which may 
have the coil pattern 2 and other circuit patterns also inside if needed, 
and formed the electric conduction coat in that wall surface. 
[0019] The prepreg used for this invention sinks thermosetting resin 
into glass fabrics, and as the thermosetting resin, for example like 
independence, such as an epoxy resin system, a phenol resin system, a 
polyimide resin system, an unsaturated-polyester-resin system, and a 
polyphenylene ether resin system, a denaturation object, and mixture, 
thermosetting resin at large is mentioned and it may contain fiber 
fillers, such as minerals powder fillers, such as a silica, a calcium 
carbonate, an aluminum hydroxide, and talc, and a glass fiber, pulp 
fiber, a synthetic fiber, ceramic fiber, if needed. In addition, after 
sinking into glass fabrics, stoving of this thermosetting resin may be 
carried out if needed. 

[0020] In addition, the ratio of the thermosetting resin in the prepreg 
which carried out the laminating between the substrates 1 with which the 
coil pattern 2 with a thickness of 90-150 micrometers faces each other 



is desirable in the amount of thermosetting resin being 60 - 90 weight 
section to thermosetting resin and a total of 100 weight sections of 
glass fabrics. 

[0021] After carrying out a laminating on both sides of prepreg between 
substrates 1, as conditions which carry out heating pressurization 
Although what is necessary is to adjust suitably and just to carry out 
heating pressurization on the conditions which the thermosetting resin 
of prepreg hardens, if the pressure of pressurization is high, 
distortion will occur to the coil pattern 2, and they are two or more 
substrates 1 and 1. . Since location gap may occur in between and an 
electrical property may fall, Within limits which satisfy a moldability, 
it is desirable to pressurize with low voltage as much as possible. In 
addition, a moldability becomes good and is desirable when heating 
pressurization is performed under the reduced pressure ambient 
atmosphere of 300 or less Torrs. 

[0022] If needed, after carrying out heating pressurization, as shown in 
drawing 4 (c), form the hole 10 which penetrates the coil pattern 2 in 
the multilayer board obtained by carrying out heating pressurization, 
and plating etc. gives the conductive matter 11 to it in this hole 10. 
Between the desired coil patterns 2 and between other circuit patterns 
are connected electrically, or a surface metallic foil is etched, the 
surface circuit 12 is formed, or a solder resist layer is formed on the 
surface circuit 12, and a printed coil is manufactured. 
[0023] In addition, the substrate 1 in which the coil pattern 2 with a 
thickness of 90-150 micrometers was formed is not limited to two sheets, 
may be carrying out the laminating of the substrate 1 in which further 
two or more 90-150-micrometer coil patterns 2 were formed, on both sides 
of prepreg, and may be carrying out the laminating of the substrate 1 in 
which the coil pattern with a thickness of less than 90 micrometers was 
formed. Moreover, the laminating of prepreg or the metallic foil may be 
carried out to one side or the both sides of laminated material which 
carried out the laminating of a substrate 1 and the prepreg so that it 
might face each other on both sides of prepreg in between. In addition, 
the substrate 1 of a part which forms the insulating layer with a 
thickness of 40-80 micrometers between substrates, and is pasted up 
while the coil pattern 2 with a thickness of 90-150 micrometers faces 
each other also in these cases A dummy pattern is formed in the front 
face except the part which formed the coil pattern 2 among the front 
faces in which the coil pattern 2 with a thickness of 90-150 micrometers 
was formed. It is important to make into 80 - 95% the ratio of the sum 
total area of the coil pattern 2 to the area of the substrate 1 of the 



field in which the coil pattern 2 was formed, and a dummy pattern. 

[0024] 

[Example] 

Only one field etches two copper foil of the two substrates using 
Matsushita Electric Works, Ltd. make and name-of-article R1766]. 
(Example 1) with 105-micrometer [ in copper foil thickness ], and a 
thickness [ of the insulating section ] of 0. 1mm epoxy resin double- 
sided copper-clad laminate [ — The substrate formed in the front face 
except the part which formed the coil pattern for six curled form coil 
patterns with a width of face [ of a conductor / of 1mm ] and a width of 
face [ of the etching removal section ] of 1mm and a pattern with mm 
circular [ square / 12 / of much area as shown as a dummy pattern at 
drawing 3 ] in one field was obtained. 

[0025] It was 85% when asked for the ratio of the sum total area of the 
coil pattern to the area of the substrate of the field in which the coil 
pattern of the obtained substrate was formed, and a dummy pattern. In 
addition, this ratio found the weight after removing completely the 
copper foil of the field which etched only the weight of the substrate 
before forming a coil pattern, the weight after etching only one field 
and forming a coil pattern and a dummy pattern, and one field, and 
formed the coil pattern and the dummy pattern by measuring and 
calculating weight using the same epoxy resin double-sided copper-clad 
laminate as the above. 

[0026] Moreover, after it adjusted and the amount of the thermosetting 
resin after desiccation sank in to thermosetting resin and a total of 
100 weight sections of glass fabrics so that it might become 70 weight 
sections, stoving of the epoxy system resin which becomes glass fabrics 
[the product made from Asahi SHUEBERU, Inc. and a name of article 1080] 
with a thickness of 0. 04mm from two kinds of epoxy resins, a curing 
agent, a following hardening accelerator, and two kinds of following 
solvents was carried out at 180 degrees C of maximum temperatures, and 
Prepreg A was manufactured. 

- Epoxy resin 1 '• they are [ dicyandiamide / 13 weight section and / 
curing agent:/ 2-ethyl-4-methylimidazole / the 2.8 weight section and / 
hardening-accelerator :] the 200 weight sections about 55 weight section 
and a solvent 2: methyl ethyl ketone in the 0. 1 weight section and 
solvent 1 :N. N-dimethylformamide, using as solid content the cresol 
novolak mold epoxy resin [the Tohto Kasei Co. , Ltd. make and trade name 
YDCN-220] whose 94 weight section and epoxy resin 2: weight per epoxy 
equivalent are 220 by making into solid content the tetrabromobisphenol 
A mold epoxy resin [the Tohto Kasei Co. , Ltd. make and trade name YDB- 



500] whose weight per epoxy equivalent is 500. 

[0027] Subsequently, after having arranged the substrate so that a coil 
pattern with a thickness of 105 micrometers formed in the substrate 
front face may face each other, after performing roughening processing 
to this substrate, on both sides of the thickness above-mentioned 
prepreg A, the laminating of the two sheets was carried out between that 
substrate, subsequently this laminated material was inserted on the 
metal plate, heating pressurization was carried out for 90 minutes on 
condition that 170 degrees C of maximum temperatures, and pressure 3MPa, 
and the multilayer board was obtained. 

[0028] After cutting the obtained multilayer board in a part with a coil 
pattern, exposing the cross section of a coil pattern and grinding a 
cutting plane, it was 70 micrometers, when it observed under the 100 
times as many microscope as this, five thickness of the insulating layer 
between substrates of the part which a coil pattern with a thickness of 
105 micrometers faces was measured and the average was calculated. 
[0029] It adjusted and the amount of the thermosetting resin after 
desiccation sank in so that it might become 65 weight sections to 
thermosetting resin and a total of 100 weight sections of glass fabrics, 
and Prepreg B was manufactured, (Example 2) And after having arranged 
the substrate so that a coil pattern with a thickness of 105 micrometers 
formed in the substrate front face may face each other, the multilayer 
board was obtained like the example 1 except having carried out the 
laminating of the two sheets on both sides of Prepreg B between the 
substrate, and having performed heating pressurization under the reduced 
pressure ambient atmosphere of 50Torr(s). 

[0030] It was 65 micrometers when the thickness of the insulating layer 
between substrates of the part which a coil pattern with a thickness of 
105 micrometers faces like an example 1 in the obtained multilayer board 
was measured. 

[0031] (Example 1 of a comparison) Only one field etched the copper foil 
of a substrate and the multilayer board was obtained like the example 1 
except having used the substrate in which only six curled form coil 
patterns with a width of face [ of a conductor / of 1mm ] and a width of 
face [ of the etching removal section ] of 1mm were formed to one field. 
It was 50% when asked for the ratio of the coil pattern to the area of 
the substrate of the field in which the coil pattern of the obtained 
substrate was formed. 

[0032] It was 50 micrometers when the thickness of the insulating layer 
between substrates of the part which a coil pattern with a thickness of 
105 micrometers faces like an example 1 in the obtained multilayer board 



was measured. 

[0033] (Example 2 of a comparison) The multilayer board was obtained 
like the example 1 except having used the substrate which changed and 
formed the configuration of a dummy pattern by reducing the number of 
the circular patterns of mm square [ of area / 12 ]. It was 70% when 
asked for the ratio of the sum total area of the coil pattern to the 
area of the substrate of the field in which the coil pattern of the 
obtained substrate was formed, and a dummy pattern. 

[0034] It was 60 micrometers when the thickness of the insulating layer 
between substrates of the part which a coil pattern with a thickness of 
105 micrometers faces like an example 1 in the obtained multilayer board 
was measured. 

[0035] (Evaluation, result) The withstand voltage of a multilayer board 
and thermal resistance which were obtained in examples 1 and 2 and the 
examples 1 and 2 of a comparison were measured. Measurement of withstand 
voltage exposed the part by shaving off the copper foil of the field 
which did not form the part and coil pattern which were the insulating 
section of a copper-clad laminate respectively about the coil pattern of 
two used substrates. Subsequently, the electrical potential difference 
was impressed on the pressure-up conditions of per second 100 V from the 
part of the coil pattern which exposed this multilayer board in part 
between the coil patterns of two used substrates in the condition of 
having been immersed into the oil kept warm by 23**5 degrees C, and the 
electrical potential difference in which dielectric breakdown occurs was 
measured. Heat-resistant measurement is JIS. According to C6481, it 
processed in oven for 60 minutes. 

[0036] Each example is excellent in withstand voltage as compared with 
each example of a comparison, and it was checked that withstand voltage 
is equivalent as the result was shown in Table 1. 
[0037] 
[Table 1] 
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[0038] 

[Effect of the Invention] Since the glass fabrics of the prepreg which 
sandwiched between conductor patterns with a thickness of 90-150 
micrometers which faces each other, and carried out the laminating are 
glass fabrics with a weight [ m ] of 15~60g [/square ] and there is 2-5 
number of sheets of the prepreg, the manufacture approach of the 
multilayer board for printed coils concerning this invention can obtain 
the printed wired board excellent in withstand voltage. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the gestalt of 1 operation of the 
configuration of the coil pattern concerning this invention, and a dummy 
pattern. 

[Drawing 2] It is drawing explaining the gestalt of other operations of 
the configuration of the coil pattern concerning this invention, and a 
dummy pattern. 

[Drawing 3] It is drawing of the configuration of the coil pattern 
concerning this invention, and a dummy pattern which explains the 
gestalt of other operations further. 

[Drawing 4] It is a sectional view explaining the process of the gestalt 
of 1 implementation of the manufacture approach of the multilayer board 
for printed coils concerning this invention. 

[Drawing 5] It is drawing explaining the 1 conventional example of a 
coil pattern. 

[Drawing 6] It is drawing explaining other conventional examples of a 
coil pattern. 



[Description of Notations] 

1 Substrate 

2 Coil Pattern 

3 Prepreg 

4 Insulating Layer between Substrates 

5 Dummy Pattern 
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